The aim was to verify the association between falls and functional capacity in the oldest old dwelling in the community. This is a community-based cross-sectional study. The population was comprised of elderly citizens aged greater than 80 years, residing in the urban area of Lafaiete Coutinho, in the state of Bahia, Brazil. Data collection was carried out in January of 2011. It was based on home life, using a questionnaire capturing sociodemographic data, fall occurrences and functional capacity utilizing the Katz scale. Data analysis was done through Poisson regression, adopting a significance level of 5%. Ninety-four elderly citizens were interviewed, with an average age of 86.1 years (±6,39); 59.6% of the participants were female. The fall prevalence was 27. 7% and 19. 6% of the participants were classified as dependent for activities of daily living. A strong association was identified between falls and functional activities (RP=2.08; 1.17 -3.70). Results showed a significantly higher proportion of falls among the functionally dependent oldest old than among the independent elderly. DESCRIPTORS: Accidental falls. Aged. Aged, 80 and over. Activities of daily living.
INTRODUCTION
Population aging is a reality in most countries, becoming a relevant theme from scientific and public policy perspectives, mobilizing and calling the attention of researchers and social policy promoters regarding the challenges that this process is presenting to societies.
The increase in life expectancy is a worldwide phenomenon, and the age group with the fastest growth is the group including individuals who are 80 years of age or older. In Brazil, while the average yearly geometric growth rate of the general elderly population (≥ 60 years) is approximately 3.3%, the rate among the oldest segment of that group is 5.4%, one of the world's highest. 1 The increase in this group of elderly individuals brings to light a discussion regarding incapacitating events in that age group, among which the occurrence of falls is notable. Falls are very well-known and feared by most seniors due to consequences such as fractures, activity restriction, health decline and the risk of institutionalization. [2] [3] [4] Falls can be defined as an involuntary body displacement to a lower level in relation to the initial position, with the inability to correct this position change in a timely fashion, determined by multifactoral circumstances which undermine stability. 5 Falls can be grouped according to intrinsic and extrinsic factors. Among the former are physiological changes related to aging, illness and the effects caused by drugs; among the latter, factors that depend on social and environmental circumstances that represent challenges to the elderly are included. 6 Thus, the concept of health for this population group cannot be based solely on the parameters of complete physical, psychic and social well-being professed by the World Health Organization, but should also be guided by the standard of functional capacity proposed by the National Health Policy for the Elderly Person (NHPEP). Maintaining independence and autonomy for the longest possible time are goals to be attained in health care for the elderly. 7 The physiological changes which the elderly experience progressively interfere with their functional capacity, with Activities of Daily Living (ADLs) being used as frequent measures for this evaluation. ADLs consist of self care practices, such as showering, dressing and feeding. In general, a higher number of difficulties in performing ADLs equal a more severe incapacity.
The compromise of functional capacity in the elderly has important implications for the family, the community, the healthcare system and for the their own lives, since incapacity results in higher vulnerability and dependency, contributing to a decrease in well-being and quality of life for the elderly. 8 In Brazil, few studies approach falls and their determinants among the communitydwelling population of the oldest old (80 years or over). This highlights the interest in the study of falls, health and its multiple dimensions for this population, which has been proportionately growing and, in a much faster way, changing the age composition within its own group. The relevance of the present study, concerning senior citizens observed in their daily lives and home environments, is a needed addition to research in this area, since this is the reality for most of Brazil's senior citizens. Therefore, there is a need for investigations that can contribute to the fulfillment of these knowledge gaps.
In this context, the objective of this study was to verify the association between falls and functional capacity in the oldest old dwelling in the community.
MATERIALS AND METHODS
This study is a cross-sectional research, based on a specific population and community, titled "Nutritional state, risk behaviors and health conditions in the elderly of Lafaiete Coutinho, Bahia". The municipality had, at the time of data collection, a population of 4,162, with the number of oldest old totaling 3.1% (131). Lafaiete Coutinho has low sociodemographic and educational indicators, a fact that can be observed in its population's low education and socioeconomic conditions.
A census was conducted in January of 2011, based on the list of seniors registered in the Family Health Strategy (FHS), which covers 100% of the population of the referred city, aiming to identify all persons 80 years of age or over who were non-institutionalized and residing in the urban area. Thus, out of the 131 senior citizens identified, 31 lived in the rural area, four refused to participate and two weren't found at their homes after three visits on alternating days. Therefore, the study population consisted of 94 senior citizens.
An appropriate questionnaire was used, derived from the questionnaire used in the Health, Wellbeing and Ageing Research (HW-BAr) conducted in seven countries in Latin America and the Caribbean. 9 The Brazilian version of the International Questionnaire of Physical Activities (IQPA) form (long version) 10 was added to it in order to evaluate the level of physical activity. A pilot study was carried out in a neighboring city by a previously trained team, which made it possible to test the research instrument and adjust it.
Before beginning the interview, cognitive screening was conducted through a modified and validated version of the Mini Mental State Exam, aiming to evaluate the retention of recent memory and the ability to answer the proposed questions. 11 The adopted cut-off score was ≥ 13 points (non-compromised) and ≤ 12 points (compromised).
For the seniors who achieved a score equal to or less than 12 points, the research proceeded with the aid of a communicant. Communicants were defined as persons living in the same home who were able to offer information about the interviewed senior. The communicant completed the Pfeffer Functional Activities questionnaire, being interviewed when the questionnaire score was six or greater, and was completed with the senior if the score was five or less. 12 Information regarding falls (the dependent variable) was obtained from the question "Have you suffered any falls in the last 12 months? (yes or no)". Functional capacity (the independent variable) was measured using the scale that evaluates ADLs, including self-care activities such as feeding, bathing, dressing, grooming, mobility and toileting. 13 The ADL variable was dichotomized, using a cut-off point of 4/5; thus 14 of the elderly with a score of 4 or under were considered independent for ADLs and all of the elderly with a score greater than 4 were considered dependent.
The explored sociodemographic variables were: gender; ability to write a note (yes or no); family income per capita divided into three levels (≤R$255, ≤R$510 and>R$510); marital status (in a stable union or not); and participation in religious activities (yes or no), analyzed by the identification of some type of religion.
Subjects were considered as insufficiently active if they participated in less than 150 minutes of moderate of vigorous physical activity per week. 15 Regarding the number of chronic diseases, the elderly were questioned as to whether or not any health professional had ever diagnosed them with any of these diseases: hypertension, diabetes, osteoporosis, cancer, lung disease, heart or circulatory disease and arthritis/arthrosis. Afterwards, they were categorized as having none; one; or two or more chronic diseases.
A descriptive analysis of the variables was carried out, calculating the absolute and relative frequencies, as well as the average and standard deviation. Following that, as association measures, a prevalence ratio (PR) and confidence interval at 95% (CI95%) were estimated from Poisson regression, with robust variance and time under risk of 1 for each individual. 16 The adjustment variables that showed a significance of at least 20% (p ≤ 0.20) in rough analysis were included in the multiple analysis. The system's best adjustment was assessed from the Hosmer-Lemeshow test (goodness-of-fit).
Data was charted and analyzed using the Statistical Package for Social Sciences -SPSS for Microsoft Windows (SPSS. 15.0). In this study the significance level was fixed at 5%.
The study protocol was approved by the University of Southwestern Bahia Research Ethics Committee (nº 064/2010). Participation was voluntary and all subjects signed an informed consent.
RESULTS
The study population consisted of 56 women (59.6%) and 38 men (40.4%). The average age was 86.1 years (SD=6.39), with the highest age being 105 years. Table 1 shows the seniors' distribution according to sociodemographic variables, health conditions and behavioral factors. 19 .6% of the elderly were classified as dependent for activities of daily living (ADLs). Figure 1 shows the prevalence of falls in the oldest old. Table 2 shows the results of the rough analysis of the relationship between falls and the adjustment variables. It is possible to observe that falls weren't associated with any variables; how-ever gender, marital status, physical activity and the number of chronic diseases reached sufficient statistical significance (p ≤ 0.20) to be included in the multiple analysis model. Table 3 shows the results of the rough analysis and the analysis adjusted for falls and ADLs. Results showed a strong association between falls and functional capacity, even after adjustment for sociodemographic factors, physical activity and chronic diseases. The multiple regression model suggests that, independent of gender, age, marital status, physical activity level and number of chronic diseases, the probability of falling in a 12-month period is approximately twice as high (PR=2.08) among those elderly dependent for ADLs than among the independent elderly. 
DISCUSSION
The growth of the elderly population has been occurring rapidly. Scientific production regarding this population group is still incipient, however, and has not been following with the same speed of growth. This is the first population study based on home living carried out exclusively with Brazilian seniors 80 years of age or over, verifying the association between falls and functional capacity.
In a cohort of 1667 elderly individuals aged 65 years or over, dwelling in a community and showing results for individuals aged 75 to 84 years, it was verified that for the elderly who require help with daily activities, the probability of falling was 14 times higher when compared to independent individuals of the same age. 17 Another investigation verified that around 30% of the Brazilian elderly suffer at least one fall per year. 4 A research with a sample composed of 4,003 individuals aged 65 years or over in seven Brazilian states showed a prevalence of falls of 34.8%. 18 A significantly higher value was found in Brasilia (51.8%), but the sample for this study was comprised of female seniors only. 19 Some of these publications categorized the elderly by age group, including those aged 80 years of age or over; however, none of them specifically deal with the oldest old.
The prevalence of falls (27.7%) found here is similar to values found in international research, such as the one conducted in Turkey with 3,231 community-dwelling citizens 60 years of age or over (31.9%) 21 and in the United States (USA) with seniors 70 years of age or older (35%). 21 However, research conducted in Spain with seniors 65 years of age or over 22 and in Great Britain with female seniors aged between 60 and 79 years 23 show a lower prevalence (17.9% and 16.9%, respectively).
In this perspective, the present study confirms the magnitude of falls as a public health phenomenon that, because of their impact on the lives of the elderly and of their families, as well as on the healthcare system, represent significant economic and social costs.
The functional dependency in terms of ADLs observed by other authors varied from 15% 24 to 25% 25 among the elderly over the age of 60 years, to 45% 26 among the elderly 80 years of age or older. The differing proportion of functional dependency of older seniors in the present study can be justi-fied by differences between the methodological criteria, such as the study population (rural area) and the instrument that was used.
After the age of 80, even with a relatively healthy aging process, some degree of physiological compromise is expected in regards to the capacity for performing ADLs. The frequency and intensity of this compromise varies, depending on the general health conditions throughout life and the lifestyle in each historical, social, economic and cultural context. 27 With aging, the human body enters a process of physiological decline, with decreasing bone density and muscular mass, postural instability and lack of balance. [28] [29] [30] Thus, functional capacity tends to decrease and these changes can lead to a higher vulnerability and/or tendency to fall. In this study, a high magnitude association between falls and functional capacity was identified and this result, taking into account the methodological differences, is similar to the results observed in other studies conducted in Brazil. 6, 17, [31] [32] [33] Evidence suggests that the risk of falls in the elderly can be reduced through integrated actions.
In an intervention study with 301 communitydwelling seniors aged 70 or over enrolled in a health organization in Connecticut (USA), 34 it was concluded that many risk factors for falls also contribute to immobility and functional decline. The interventions, conducted by nurses and physical therapists, were related to: environmental changes, behavioral recommendations, education and revisions in the use of medications, walking and transfer training and strengthening, resistance and balance exercises. There was a significant difference (p=0.04) between the intervention group and the control group in regards to the proportion of elderly who suffered falls (35% for the first group and 47% for the second). Moreover, an increase in functional capacity was also noted, which possibly contributed to the decrease in the frequency of falls.
A study conducted with 72 seniors in a lowincome community in Rio de Janeiro verified that the fear of falling became part of their life and was referenced by 88.5% of the 26 seniors who had suffered some consequence from a previous fall. Among those, the abandonment of certain activities (26.9%), a change in habits (23.1%) and immobilization (19%) were of greatest significance. 35 After a fall, there is not only a fear of falling again, but also a fear of new falls, hospitaliza-tion, immobilization, a decline in health and/or a fear of dependency on others for self-care. This fear can cause serious emotional, psychological and social changes, such as: loss of autonomy and independence regarding ADLs, a decrease in social activities, and a feeling of weakness and insecurity. 36 Moreover, when the elderly fall, there is a tendency to decrease their daily activities for fear of exposing them to a new fall, or as a protective measure by families or care providers.
In addition to the feeling of fear that can justify the association between falls and functional capacity, it is known that changes in muscular strength in the elderly, which affects mainly the muscles of the lower limbs 37 , can affect balance and the performance of activities of daily living. Because of these changes, the probability of falls associated with lower functional capacity is increased.
It is observed in the literature that the decrease in functional capacity is presented either as a causative factor or as consequence of the falls. It is also worth noting, as a limitation of the present study, that the complexity of the process of determining the occurrence of falls, the functional capacity and the limitation of cross-sectional studies makes it impossible to identify the temporal precedence of the studied factors, compromising the evidence of causal relation.
Regarding the interpretation of the results, data derived from the Katz scale are selfreferenced and, thus, can suffer the influence of cognitive functions, culture, language used and education. On the other hand, the self-referred measures provide information about the functional limitations of the elderly within a defined social context. It is also noted that data collection at the seniors' homes brings higher reliability to the information.
CONCLUSION
It is suggested that the study of factors associated with the occurrence of falls in the elderly, which is considered a serious public health problem, can result in positive attention and mobilization to create policies of health prevention that could delay the development of disease and incapacities. Thus, intrinsic characteristics of the individual, such as their capacity for ADLs, should be considered in programs for the prevention of falls, even if they are conducted with individuals in more advanced stages of life. This age group does not only represent different biological characteristics from other individuals, but also presents unique psychological, cultural, socioeconomic and epidemiological characteristics that should be individually studied.
Looking at the study results, it can be concluded that there is an association between the occurrence of falls and functional dependency in the activities of daily living for the communitydwelling oldest old.
